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terial and vegetable toxins, may act as antigens, and in all cases
a marked degree of specificity is exhibited. This specificity is,
however, dependent on chemical and not biological factors.
Moreover, one bacterial species may contain many different
antigens and, on the other hand, varied species may contain an
identical antigen. This interrelationship of antigens is frequently
encountered in the different bacterial species and has added
considerably to the complexity of the serological reactions.
While the exact chemical composition of antigens has never been
determined, there is much evidence to indicate that antigens must
have a large molecule and must contain a protein fraction. Pro-
teins, in order to be aiitigenic, should be foreign to the animal
injected, be soluble in the animal tissues and possess a certain
molecular size ; it has been found that proteins on hydrolysis tend
to become non-antigemc. The factor to which proteins owe their
antigenic capacity is not known, but as gelatin, which lacks
aromatic radicals, is non-antigeiiic it has been suggested that the
aromatic radicals constitute a factor essential for antigetaicity.
Evidence to support the chemical specificity of antigens is obtained
from the fact that by altering the chemical structure of a protein
molecule its specificity is also changed and different antibodies
are produced on injection into the tissues. While substances
other than proteins are seldom, complete or true antigens, there is
no doubt that carbohydrates and lipoids may have a partial action.
In the case of the pneumococcus, the specificity of the various
types is not due to different proteins in the bacterial cells, but to
the presence of a specific complex carbohydrate in each type.
These substances have been extracted from the cocci by precipita-
tion with alcohol and have been found to act as partial antigens.
They are unable to stimulate the production of antibodies when
separated from the intact antigen, but can react in vitro with
serum prepared against the homologous pneumococcus ; Land-
steiner has termed these partial antigens "haptenes". It has,
however, been recently found that the specific carbohydrates of
Types 1 and 2 pneumococci may exhibit a certain degree of
antigenicity. As a rule the presence of a conjugated protein
fraction is necessary to give the specific polysaccharide fraction
its antigenic properties ; this applies to many bacteria.
There is also no conclusive evidence that lipoids act as true
antigens. They behave in a similar manner to the haptenes,
i.e., they do not stimulate antibody production, but can react
in vitro with homologous antibodies. It is probable, however,